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Abstract 



An intramedullary intertrochanteric fracture fixation appliance comprising an intramedullary rod having an 
angulated opening to receive a femoral neck screw, said rod having a co-axial bore extending into said 
angulated opening, anti-rotation means located in said bore to selectively prevent rotation of said neck 
screw in the rod and the open end of said bore being provided with means to positively locate a removable 
fitting device on the proximal end of the rod and so that said anti-rotation means can be operated with the 
fitting device in position. 
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Description 

This invention relates to an intramedullary in- 
tertrochanteric fracture fixation appliance and a re- 
movable fitting device for use with it. 

Intramedullary intertrochanteric fracture fixation 
devices are known, for example as shown in DE U 
8 620 399, which comprises an intramedullary rod 
having an anguiated opening to receive a femoral 
neck screw, which is sometimes provided in the 
form of a lag screw. The intramedullary rod is 
fitting in the intramedullary canal of the femur and 
the neck screw passes through an opening in the 
intramedullary rod, through the neck of the femur 
and into the head. With this kind of device it is 
possible to produce tension in the neck screw to 
pull the head and neck of the femur together and 
means can be provided to prevent the screw rotat- 
ing both during this operation and in its final posi- 
tion. This can be provided by the provision of 
grooves in the neck screw into which a set screw 
can be located thus allowing the neck screw to 
slide but not rotate and when the procedure has 
been completed the set screw can be tightened up 
to hold the parts in a fixed position. Alternatively, 
some surgeons prefer to leave the set screw loose 
merely preventing rotation as required for the par- 
ticular patient. 

It is also known to provide a fitting device to 
assist in locating the various parts during the op- 
eration. Thus, the fitting device may be arranged to 
clamp to the upper end of the intramedullary rod of 
the kind shown in DE U 86 20 399 and to provide a 
guide to enable a hole to be bored in the head of 
the femur to accept the neck screw. The guide can 
also remain in position to assist in guiding the 
compression screw whilst it is being screwed into 
position. Such fitting devices can also provide 
guides for drilling holes further down the femur to 
allow location screws to be passed through the 
lower end of the intramedullary rod to locate it. 

A disadvantage with the arrangement set forth 
above is that the fitting device has to be removed 
to allow the set screw, or other means to hold the 
neck screw in position, to be operated and there is 
a tendency for the neck screw to unwind or move 
longitudinally in the intramedullary rod whilst the 
fitting device is being removed and before the set 
screw can be inserted, and an object of the present 
invention is to provide such an intramedullary inter- 
trochanteric fracture fixation appliance which has 
provision for carrying out the operation of locking 
the neck screw and avoiding its becoming loos- 
ened or moving during operation. 

According to the present invention an in- 
tramedullary intertrochanteric fracture fixation appli- 
ance for use with a removable fitting device and 
which comprises an intramedullary rod having 



proximal and distal ends and having an anguiated 
opening to receive a femoral neck screw, said rod 
having a co-axial bore extending into said angu- 
iated opening, anti-rotation means located in said 

5 co-axial bore which can be actuated to prevent 
rotation of said neck screw in said anguiated open- 
ing and the proximal end of said co-axial bore 
being provided with attachment means to receive 
said removable fitting device characterised in that 

70 said attachment means are independent and sepa- 
rate from said anti-rotation means and can be op- 
erated to receive, positively hold and locate said 
removable fitting device independently of the ac- 
tuation of said anti-rotation means. 

75 Thus, any operation of the anti-rotation means 

can take place with the fitting device still in position 
and the risk of the neck screw loosening is re- 
duced. 

There are also other advantages in as much 

20 that a guide means for guiding means for drilling 
the hole in the head and neck of the femur can 
also be left in position whilst the anti-rotation 
means are fitted. 

A further advantage is that the complete opera- 

25 tion can be carried out and completed before re- 
moval of the fitting appliance and so that the oper- 
ative steps are not divided up. 

Preferably said attachment means are provided 
by an enlarged threaded portion of said co-axial 

30 bore. Said anti-rotation means can include longitu- 
dinally extending grooves provided on said neck 
screw which can be engaged by a set screw lo- 
cated in said bore to prevent rotation of the neck 
screw while permitting sliding movement thereof or 

35 clamp it in position. 

The invention also includes an intramedullary 
intertrochanteric fracture fixation appliance as set 
forth above in combination with a removable fitting 
device therefor, which has location means for posi- 

40 tively locating said device on the proximal end of 
said rod by engaging said attachment means 
characterised by said location means having ac- 
cess means for operation of said anti-rotation 
means with the fitting device positively located on 

45 said rod. 

The access means can be provided by access 
opening means through which said anti-rotation 
means can be operated when the fitting device is 
in position on the rod. 

so Preferably the location means include a secur- 

ing bolt which engages a threaded portion of the 
co-axial bore to clamp the fitting device in position 
on said rod, said securing bolt having access open- 
ing means in the form of a bore through which the 

55 anti-rotation means in the co-axial bore in the rod 
can be operated. 

The access opening means can be dimen- 
sioned to allow the set screw to be inserted there- 
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through into the co-axial bore. 

The guide means preferably includes a tunnel 
locator and one end of the tunnel locator can be 
adapted to engage the intramedullary rod. 

The fitting device may also include a remov- 
able tension adjuster which extends through the 
tunnel locator for connection to the proximal end of 
the neck screw and has adjustment means for 
applying a tension to said screw. 

The adjustment means can be arranged to 
engage the proximal end of the tunnel locator to 
apply a compression thereof between said adjust- 
ment means and the intramedullary rod. 

Preferably the removable tension adjuster has 
means to engage driving means on the neck screw 
to drive it into position. 

The removable tension adjuster can therefore 
comprise a screw driver with a hollow shaft, the 
distal end of said shaft having means to engage 
the neck screw to drive it into position and an 
operating handle, a tensioning adjuster extending 
axially through said hollow shaft, one end of said 
adjuster being screw threaded to engage a thread- 
ed bore on the end of the neck screw and the other 
end having an operating portion by which it can be 
rotated, the hollow shaft carrying a screw threaded 
adjuster which can act against the proximal end of 
the tunnel locator. 

The removable fitting device can also be pro- 
vided with means for guiding means for forming a 
hole or holes in the femur to receive screws or pins 
to locate the distal end of the intramedullary rod. 

Two sizes of set screw can be provided for use 
in the intramedullary rod, one screw being of a 
substantially plain configuration and the other hav- 
ing a flange which can engage abutment means on 
the intramedullary rod to locate its axial position so 
that it can enter the grooves in the neck screw but 
not lock it in position. 

The invention can be performed in many ways 
and two embodiments will now be described by 
way of example and with reference to the accom- 
panying drawings in which : 

Figure 1 is a diagrammatic part cross-sectional 
view of the fracture fixation appliance and fitting 
device according to the invention; 
Figure 2 is a part cross-sectional side elevation 
of the device and appliance shown in Figure 1 
showing the various parts ready for assembly; 
Figure 3 is an enlarged cross-sectional view of 
part of the fixation appliance and fitting device 
shown in Figures 1 and 2. 
Figure 4 is a part sectional cross-sectional side 
view of an alternative form of fracture fixation 
appliance; and, 

Figure 5 is a cross-sectional view of the neck 
screw on the line IV-IV of Figure 4. 



As shown in Figures 1 , 2 and 3 of the drawings 
the intramedullary intertrochanteric fracture fixation 
appliance comprises an intramedullary rod 1 for 
introduction into the intramedullary canal of a fe- 

5 mur. As is most clearly shown in Figure 3 the 
intramedullary rod has an angulated opening 2 and 
a co-axial bore 3 which opens into the angulated 
opening 2 and in which is located anti-rotation 
means in the form of a set screw 4. 

w Located in the angulated opening 2 is a fem- 

oral neck screw 5 in the form of a lag screw, one 
end of which carries a coarse screw thread 6 and 
which is provided with four longitudinally extending 
grooves 7. The lower end of the set screw 4 is 

15 provided with a location boss 8 which is dimen- 
sioned so that it can engage one of the grooves 7 
and thus prevent rotation of the neck screw 5 when 
the set screw is in the position shown in Figures 1 
and 3. In order to receive set screw 4 the bore 3 is 

20 screw threaded at 9 and the upper end of the bore 
indicated by reference numeral 10 is of enlarged 
diameter and is also screw threaded at 11. The 
proximal end of the intramedullary rod is provided 
with two radially extending slots 12 to receive and 

25 locate a fitting device indicated by reference nu- 
meral 1 3 and the distal end of the rod is provided 
with two holes 14 and 15 to receive pins or screws 
to fix and locate that end of the rod in the bone. 
The proximal end of the neck screw 5 is pro- 

30 vided with driving means in the form of circum- 
ferentially opposed slots 20 and is formed with a 
bore 21 which is screw threaded at 22 to receive a 
removable tension adjuster to be described here- 
under. 

35 The fiting device 13 comprises an angulated 
arm 25 one end of which carries a boss 26 the 
lower end of which is provided with pegs 27, as is 
most clearly shown in Figure 2, and which are 
shaped to engage in the slots 12 in the proximal 

40 end of the intramedullary rod 1 . A securing bolt 28 
is provided the shank 29 of which is a close sliding 
fit in a bore 30 in the boss 26. The securing bolt 28 
has a stepped bore 31 the upper enlarged end of 
which is screw threaded at 32. The lower end of 

45 the shank 29 also carries an external screw thread 
33 which is adapted to engage with the screw 
thread 11 in the bore 10 of the rod 1 so that the 
boss 26 can be firmly clamped to the upper end of 
the intramedullary rod 1 and held against rotation 

so by the pegs 27. 

The other end of the angulated arm 25 carries 
a guide block 35 which is provided with an an- 
gulated bore 36 and two further alignment bores 37 
and 38. The positioning of the bore 36 is arranged 

55 so that when the fitting device is clamped in posi- 
tion on the rod 1 the bore 36 is accurately aligned 
with the angulated hole 2 in the rod 1. Similarly the 
bores 37 and 38 are aligned with the holes 14 and 
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15 in the rod 1. 

Also provided are three tunnel locators. The 
locator for the angled bore 36 comprises a tubular 
portion 40 one end of which carries a flange 41 and 
the other end of which is shaped as shown at 42 to 
engage the circumferential shape of the rod 1 in 
close alignment and so that it is held against rota- 
tion. The other tunnel locators 45 and 46 also 
consist of tubes 47 with flanged ends 48. As will be 
seen from Figure 1 the tunnel locators can be 
positioned in the bores 36, 37 and 38 in the guide 
block 35 and are removable slide fits therein. The 
length of the locators is arranged so that they can 
extend from the guide block 35 up to and in 
engagement with the intramedullary rod 1. 

A removable tension adjuster is provided which 
can extend through the tunnel locator 40 for con- 
nection to the proximal end of the neck screw 5 
and adjustment means are provided for applying a 
tension to the screw when it is in position in the 
bone in order to enable the fractured portion to be 
pulled into close proximity with the remainder of 
the bone. The tension adjuster comprises a hollow 
screw driver 50 which has a hollow handle 51, a 
hollow shank 52 and a substantially cruciform 
shaped end 53 which can engage in the slots 20 in 
the end of the compression screw so that the 
screw 5 can be turned. The outer circumference of 
the shank 52 is screw threaded at 54 and carries a 
hand wheel 55. Extending axially through the screw 
driver 50 is a tensioning adjuster in the form of a 
tubular rod 56 one end of which is screw threaded 
at 57 and the other end of which is provided with a 
boss 58 by which the rod may be rotated. The rod 
is free to slide axially within the screw driver 50 
and a portion of the rod is provided with an up- 
standing screw thread 59 which can be screwed 
through a co-operating screw thread 60 provided in 
a bore in the distal end of the handle 51. The 
length of the rod 56 is arranged so that the screw 
thread 57 can protrude from the end of the shank 
52 with the boss 58 located against the end of the 
handle. Four arrows 61 are marked on the diamet- 
rically opposed sides of the handle 51 for reasons 
to be described hereunder. The shank 52 is an 
accurate sliding fit in the bore of the tunnel locator 
40. 

The thread 59 of the rod 56 prevents the rod 
falling out of the screw driver but when it is desired 
to remove the rod for sterilization purposes it is 
merely necessary to withdraw it until the screw 
thread 59 engages the screw thread 60 and then 
rotate it until the rod is free. 

A further screw driver 70 is also provided and 
which has a suitably shaped end to engage a 
socket 71 provided in the end of the set screw 4. 

A location rod (not shown) is also provided in 
the form of a simple length of circular rod of the 



same diameter as the neck screw 5, one end of the 
rod being bent over to form an arm. The use of this 
rod will be described later. 

When the operation is to be carried out the 

5 intramedullary rod 1 is located in the intramedullary 
canal of the femur in the usual way and the fitting 
device 13 is placed in position by engaging the 
pegs 27 in the slots 12 and inserting the securing 
bolt 28, the thread on the bolt engaging the thread 

70 in the upper end of the bore in the rod and thus 
clamping the fitting device against rotation or rock- 
ing movement. The tunnel locator is now placed in 
position in the bore 36 and a hole is bored through 
the femur, the neck of the femur and into the head 

75 thereof to receive the femoral neck screw 5. The 
tunnel locator therefore acts as a guide. During this 
part of the operation the fractured neck or head of 
the femur can be displaced and it is necessary to 
draw it into engagement with the remainder of the 

20 bone. In order to achieve this the set screw 4 is 
inserted down the bore of the bolt 28 so that its 
screw thread 9 engages the screw thread in the 
lower end of the bore 3. The length of rod (not 
shown) previously referred to is now inserted into 

25 the tunnel locator so that it extends into the open- 
ing 2 and the set screw 4 is advanced until it 
touches the rod. The surgeon now knows that the 
end of the set screw is approximately in line with 
the surface of the opening 2. The neck screw is 

30 now screwed into position by operating the screw 
driver 50, its cruciform end engaging the slots 20 
in the end of the screw, and the arrows 61 on the 
screwdriver are used to align one of the grooves 7 
in the uppermost position. The set screw is now 

35 turned downwards with the screwdriver 70 until the 
lower end of the set screw is engaged within one of 
the grooves 7. Provided the screw is not tightened 
the neck screw now has the facility to slide in the 
opening 2 but is locked against rotation. With the 

40 neck screw 5 in this position the inner rod 56 of the 
screwdriver is now rotated by operating the knob 
58 and so that the screw thread 57 at its distal end 
engages the screw thread 21 in the proximal end of 
the neck screw 5. With the inner rod 56 now held 

45 in position on the screw the hand wheel 55 is 
rotated so that it engages and acts against the 
flange 41 of the tunnel locator 40. As the other end 
of the locator engages against the rod 1 further 
movement of the hand wheel 55 will cause the 

so whole screwdriver to be drawn outwardly taking 
with it the neck screw 5. As the neck screw is held 
against rotation by the set screw 4 it merely slides 
through the opening 2 and draws the head of the 
femur into close engagement with the rest of the 

55 bone. In certain circumstances it is not necessary 
to maintain the tension in the neck screw and it can 
be relaxed, the operation of drawing the bones 
together having been completed. Alternatively, it 
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may be necessary to hold the bones together un- 
der tension and in order to achieve this the set 
screw 4 is now tightened down further so that it 
firmly holds the neck screw in position. 

The screw driver can now be removed. 

Before or after the previous operations the tun- 
nel locators 45 and 46 can be used to accurately 
drill through the bone so that pins and/or screws 
can be inserted down them to locate the distal end 
of the rod 1 . 

The tunnel locators can also be used for con- 
trolling the position and angulation of guide wires, 
the drills, the taps and, as referred to above, the 
femoral neck screw or other screws. 

Thanks to the construction of the securing bolt 
28 it is possible to achieve all the necessary ac- 
tions without removing the fitting device and thus it 
is not necessary to remove the tunnel locator be- 
fore fully and finally fitting the implant. This has 
various advantages, firstly the femoral neck screw 
can be fully fitted and locked before moving on to 
fit the optional distal screws in the holes 14 and 15. 
There is always a risk that while the two distal 
locking screws are being fitted or while the tunnel 
locator is being removed the neck screw can rotate 
(with or without the femoral head also rotating) and 
this can prevent the set screw from correctly en- 
gaging the neck compression screw groove. 

There are also advantages in completing the 
implantation and then removing the instrument 
rather than dividing up the operative steps. 

The operating surgeon is given a number of 
choices; he can either tightly lock the assembly (so 
that neither sliding nor rotation of the neck screw 
can occur), or he can fit the set screw so that it 
allows sliding and prevents rotation. 

As there will be a family of sizes of both 
intramedullary rods and neck screws it is difficult to 
standardise the distance from the upper end of the 
intramedullary rod to the neck screw and this 
poses a constraint on the standardisation of set 
screws. 

It is impractical to provide for the surgeon to 
check the correct position of the locking screw by 
direct observation (visually or X-ray) or by feeling 
the top of said screw relative to the top end of the 
intramedullary rod. In order to do this it would 
inevitably be necessary to produce a family of set 
screws. Any error made in the operating theatre 
(wrong choice of screw size) or made by the manu- 
facturer (screw too short, too long) or incorrectly 
identified, would render the design non-foolproof. 

A further feature of the present invention there- 
fore is that it is possible to have one size of set 
screw only and which is fitted to the intramedullary 
rod 1 before the femoral neck screw is installed in 
the manner described above. 



To recap this procedure therefore, firstly a rod 
corresponding to the diameter of the neck screw 5 
is passed through the lateral femoral cortex (after 
reaming using the tunnel locator) and juts through 

5 the intramedullary rod. The set screw is now driven 
in until it jams against the rod. This position is 
determined when the rod will no longer freely 
rotate and it is for this reason that the end of the 
rod is provided with an arm. The set screw is now 

w backed off approximately one turn to release the 
rod, the rod is removed, the appropriate femoral 
neck screw is connected and inserted in the man- 
ner described above and with one of the grooves 7 
directly beneath the set screw. The set screw is 

15 now driven in more than one turn (depending on 
the choice of screw pitch) and it is then definitely 
engaging in the neck screw groove. 

As described above, if desired the surgeon can 
drive the set screw a further turn to cause it to 

20 firmly jam in the groove 7 thereby locking the total 
assembly and preventing sliding. 

If desired this type of set screw can have a 
Nylok pellet in the thread to prevent involuntary 
rotations when in service. 

25 Although the above method of operation is 

practical and simple it does, have the disadvantage 
that the surgeon must remember that after jam- 
ming the test rod with the set screw that he backed 
off one turn (say) then after installing the neck 

30 screw that he must drive the screw in two turns 
(say) to allow sliding of the lag screw. 

As an alternative a shoulder can be provided in 
the bore inside each size of intramedullary rod at a 
fixed height above the opening 2. This shoulder 

35 engages with a corresponding shoulder on a set 
screw of the type shown in Figure 2 where the 
shoulder is indicated by reference numeral 73. This 
shoulder is arranged at a suitable distance from the 
end 8 of the set screw so that when it engages the 

40 shoulder in the rod 1 the end of the screw pro- 
trudes into the opening 2 and, provided it is in a 
groove 7, has sufficient effect to prevent rotation of 
the neck screw but does not act to lock it in 
position against sliding. Thus, after installing the 

45 neck screw the set screw is merely driven down to 
the shoulder. 

The remainder of the steps of the operation will 
be as set forth above to avoid the risk of a bone 
chip fouling said screw thread and causing the 

so surgeon to believe mistakenly that the set screw 
was fully home. 

With a set screw of this type however it will be 
appreciated that there is no provision for totally 
locking the assembly against sliding although it will 

55 lock it against rotation. 

To overcome this difficulty a second set screw 
is provided which does not have a shoulder and 
which is slightly longer than the first set screw 
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referred to above so that when it is screwed in to 
its full extent it locks in the groove 7 and not only 
prevents rotation but also prevents sliding. As the 
shoulder is not required on this second screw it is 
possible to design it to be visually different from 
the first, that is there is no shoulder, thereby reduc- 
ing the risk of error by the manufacturer, surgeon 
or nurse in incorrectly identifying the required 
screw. If desired the screw with a shoulder can be 
simply labled "sliding" whilst the slightly longer 
screw without the shoulder can simply be labled 
"locking". A screw without a shoulder is shown in 
Figure 1 and a screw with a shoulder in Figures 2 
and 3. 

Figures 4 and 5 show an alternative construc- 
tion of fixation appliance but the same reference 
numerals are used to indicate similar parts to those 
shown in Figures 1, 2 and 3. In this construction 
the femoral neck screw 5 in the form of a lag screw 
is provided with four longitudinally extending ramp 
shaped grooves 77. As will be seen from the draw- 
ing the shallow ends 78 of the ramps, that is the 
deeper ends of the grooves 77 are towards the 
threaded end of the neck screw. 

As will be seen the set screw 4 now acts not 
only as anti-rotation means but as an adjustable 
stop for limiting the length of sliding movement of 
the lag screw in relation to the rod. Thus, move- 
ment towards the left hand side of the drawing, that 
is in the direction of the screw threaded portion of 
the rod, by the screw is restricted by the set screw 
engaging the rising ramp in the slot 77 but, be- 
cause the slot is angled away from the set screw, 
in the other direction, there is relative sliding move- 
ment between the parts in that direction. 

The surgeon now has three choices, when the 
fractured femur has been drawn together the sur- 
geon can screw down the set screw to cause it to 
firmly jam in the groove 77 thereby locking the 
total assembly and preventing sliding. Alternatively, 
the surgeon may merely allow the screw to lightly 
engage in the groove 77 thus allowing relative 
sliding movement between the parts but preventing 
turning. The third alternative is to screw the set 
screw 4 down until it engages the ramp, for exam- 
ple as shown in Figure 3 of the drawings. In this 
position relative movement between the parts is 
allowed when compression is applied to the bone 
fracture. This compression is therefore maintained 
when the fitting device 13 referred to above is 
removed. The neck screw is still free to move when 
body weight or muscle activity takes effect on the 
hip joint but the set screw 4 limits the relative 
movement over a selected portion of the length of 
the neck screw. 



Claims 

1. An intramedullary intertrochanteric fracture fix- 
ation appliance for use with a removable fitting 

5 device (1 3) and which comprises an in- 

tramedullary rod (1) having proximal and distal 
ends and having an angulated opening (2) to 
receive a femoral neck screw (5), said rod (1) 
having a co-axial bore (3,10) extending into 

10 said angulated opening (2), anti-rotation means 

(4,7) located in said co-axial bore (3,10) which 
can be actuated to prevent rotation of said 
neck screw (5) in said angulated opening (2) 
and the proximal end of said co-axial bore 

75 (3,10) being provided with attachment means 

(11) to receive said removable fitting device 
(13) characterised in that said attachment 
means (11) are independent and separate from 
said anti-rotation means (4,7) and can be op- 

20 erated to receive, positively hold and locate 

said removable fitting device (13) independent- 
ly of the actuation of said anti-rotation means 
(4,7). 

25 2. An intramedullary intertrochanteric fracture fix- 
ation appliance as claimed in claim 1 charac- 
terised in that said attachment means (11) are 
provided by an enlarged threaded portion (11) 
of said co-axial bore (10). 

30 

3. An intramedullary intertrochanteric fracture fix- 
ation appliance as claimed in claim 1 and 
claim 2 in which said anti-rotation means (4,7) 
includes longitudinally extending grooves (7) 

35 provided on said neck screw (5) which can be 

engaged by a set screw (4) located in said 
bore (3,10) to prevent rotation of the neck 
screw (5) while permitting sliding movement 
thereof or clamp it in position. 

40 

4. An intramedullary intertrochanteric fracture fix- 
ation appliance as claimed in claim 3 charac- 
terised by including two of said set screws (4) 
but of different sizes for alternative use in the 

45 intramedullary rod (1), one screw (4) being of a 

substantially plain configuration and the other 
having a flange (73) which can engage abut- 
ment means on the intramedullary rod (1) to 
locate its axial position so that it can enter the 

so grooves (7) in the neck screw (5) but not lock it 

in position. 

5. An intramedullary intertrochanteric fracture fix- 
ation appliance as claimed in any one of pre- 
ss ceding claims 1 to 4 in combination with a 

removable fitting device (13) therefore, which 
has location means (12,27,28) for positively 
locating said device (13) on the proximal end 
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of said rod (1) by engaging said attachment 
means (11) characterised by said location 
means (12,27,28) having access means (31) 
for operation of said anti-rotation means (4,7) 
with the fitting device (13) positively located on 
said rod (1 ). 

6. An intramedullary intertrochanteric fracture fix- 
ation appliance and fitting device as claimed in 
claim 5 characterised in that said access 
means (31) are provided by access opening 
means (31) through which said anti-rotation 
means (4,7) can be operated when the fitting 
device (13) is in position on the rod (1). 

7. An intramedullary intertrochanteric fracture fix- 
ation appliance and fitting device as claimed in 
claim 6 characterised in that said location 
means (12,27,28) includes a securing bolt (28) 
which engages a threaded portion (11) of the 
co-axial bore (3,10) to clamp the fitting device 
(13) in position on said rod (1), said securing 
bolt (28) having access opening means (31) in 
the form of a bore (31) through which the anti- 
rotation means (4,7) in the co-axial bore (3,10) 
in the rod (1) can be operated. 

8. An intramedullary intertrochanteric fracture fix- 
ation appliance and fitting device as claimed in 
claim 6 or claim 7 characterised in that said 
anti-rotation means (4,7) include a set screw 
(4) and the access opening means (31) are 
dimensioned to allow the set screw (4) to be 
inserted therethrough into the co-axial bore (3). 

9. An intramedullary intertrochanteric fracture fix- 
ation appliance and fitting device as claimed in 
any one of the preceding claims 5 to 8 charac- 
terised by guide means (36,40) for accurately 
guiding means for forming a hole in the fem- 
oral end head to receive said femoral neck 
screw (5). 

10. An intramedullary intertrochanteric fracture fix- 
ation appliance and fitting device as claimed in 
claim 9 characterised in that said guide means 
(36,40) include a tunnel locator (40). 

11. An intramedullary intertrochanteric fracture fix- 
ation appliance and fitting device as claimed in 
claim 10 characterised in that one end (42) of 
said tunnel locator (40) is adapted to engage 
and locate on the intramedullary rod (1). 

12. An intramedullary intertrochanteric fracture fix- 
ation appliance and fitting device as claimed in 
claim 10 or claim 11 characterised in that said 
fitting device includes a removable tension ad- 



juster (50) which extends through said tunnel 
locator (40) for connection to the proximal end 
of the neck screw (5) and has adjustment 
means (56) for applying ' a tension to said 
5 screw (5). 

13. An intramedullary intertrochanteric fracture fix- 
ation appliance and fitting device as claimed in 
claim 12 characterised in that said adjustment 
w means (55,56) engage the proximal end of the 

tunnel locator (40) to apply a compression 
thereon between said adjustment means 
(55,56) and the intramedullary rod (1). 

;s 14. An intramedullary intertrochanteric fracture fix- 
ation appliance and fitting device as claimed in 
claim 13 characterised in that said removable 
tension adjuster (50) has means (53) to engage 
driving means (20) on the neck screw (5) to 

20 drive it into position. 

15. An intramedullary intertrochanteric fracture fix- 
ation appliance and fitting device as claimed in 
claim 14 characterised in that said removable 

25 tension adjuster (50) comprises a screw driver 

with a hollow shaft (52), the distal end of said 
shaft (52) having means (53) to engage the 
neck screw (5) to drive it into position and an 
operating handle (51), a tensioning adjuster 

30 (56) extending axially through said hollow shaft 

(52), an end of said adjuster being screw 
threaded (57) to engage a threaded bore (21) 
in the end of the neck screw (5) and the other 
end having an operating portion (51) by which 

35 it can be rotated, the hollow shaft (52) carrying 

a screw threaded adjuster (55) which can act 
against the proximal end of the tunnel locator 
(41). 

40 16. An intramedullary intertrochanteric fracture fix- 
ation appliance and fitting device as claimed in 
any one of the preceding claims 5 to 15 in 
which said removable fitting device is provided 
with means (45,46) for guiding means for for- 

45 ming a hole or holes in the femur to receive 

screws or pins to locate the distal end of the 
intramedullary rod (1). 

PatentansprUche 

50 

1. Intramedullare intertrochantare Frakturfixations- 
vorrichtung zur Verwendung mit einer abnehm- 
baren EinpaBvorrichtung (13) und umfassend 
einen intramedullaren Stab (1) mit einem proxi- 
55 malen und distalen Ende und mit einer ange- 

winkelten Offnung (2) zur Aufnahme einer 
Schenkelhalsschraube (5), wobei der besagte 
Stab (1) eine sich in die besagte angewinkelte 
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Offnung (2) erstreckende koaxiale Bohrung 
(3,10) aufweist, eine in der besagten koaxialen 
Bohrung (3,10) angeordnete Anti-Dreheinrich- 
tung (4,7), die betatigt werden kann, um eine 
Drehung der besagten Halsschraube (5) in der 
besagten angewinkelten Offnung (2) zu verhin- 
dern, und wobei das proximale Ende der be- 
sagten koaxialen Bohrung (3,10) mit Befesti- 
gungseinrichtungen (11) zur Aufnahme der be- 
sagten abnehmbaren EinpaBvorrichtung (13) 
versehen ist, dadurch gekennzeichnet daS die 
besagten Befestigungseinrichtungen (11) unab- 
hangig und getrennt von der besagten Anti- 
Dreheinrichtung (4,7) sind und betatigt werden 
konnen, um die besagte abnehmbare Einpafi- 
vorrichtung (13) unabhangig von der Betati- 
gung der besagten Anti-Dreheinrichtung (4,7) 
aufzunehmen, bestimmt zu halten und zu fixie- 
ren. 

2. Intramedullare intertrochantare Frakturfixations- 
vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daS die besagten Befestigungsein- 
richtungen (11) durch einen erweiterten, mit 
einem Gewinde versehenen Teil (11) der be- 
sagten koaxialen Bohrung bereitgestelit wer- 
den. 

3. Intramedullare intertrochantare Frakturfixations- 
vorrichtung nach Anspruch 1 und Anspruch 2, 
bei der die besagte Anti-Dreheinrichtung (4,7) 
auf der besagten Halsschraube (5) vorgesehe- 
ne, in Langsrichtung verlaufende Nuten (7) um- 
faBt, mit denen eine in der besagten Bohrung 
(3,10) angeordnete Stellschraube (4) in Eingriff 
treten kann, um eine Drehung der Halsschrau- 
be (5) zu verhindern, wahrend sie eine Ver- 
schiebebewegung derselben zulaBt, oder um 
sie in ihrer Lage festzuklemmen. 

4. Intramedullare intertrochantare Frakturfixations- 
vorrichtung nach Anspruch 3, dadurch gekenn- 
zeichnet, dafl sie zwei der besagten Stell- 
schrauben (4), jedoch von unterschiedlicher 
GroBe, fUr eine alternative Verwendung im in- 
tramedullaren Stab (1) einschlieBt, wobei eine 
Schraube (4) von einer im wesentlichen glatten 
Gestalt ist, und die andere einen Flansch (73) 
aufweist, der mit einer Anschlageinrichtung am 
intramedullaren Stab (1) in Eingriff treten kann, 
um ihre axiale Position so fixieren, da8 sie in 
die Nuten (7) in der Halsschraube (5) eintreten 
kann, dieselbe jedoch nicht in ihrer Lage ver- 
riegeln kann. 

5. Intramedullare intertrochantare Frakturfixations- 
vorrichtung nach einem beliebigen der voran- 
gehenden Ansprtiche 1 bis 4 in Kombination 



mit einer abnehmbaren EinpaBvorrichtung (13) 
dafUr, welche eine Fixierungseinrichtung 
(12,27,28) aufweist, um die besagte Vorrich- 
tung (13) auf dem proximalen Ende des besag- 

5 ten Stabs (1) durch Eingriff mit der besagten 

Befestigungseinrichtung (11) bestimmt zu fixie- 
ren, dadurch gekennzeichnet, dafl die besagte 
Fixiereinrichtung (12,27,28) Zugangseinrichtun- 
gen (31) zur Betatigung der besagten Anit- 

w Dreheinrichtung (4,7) bei auf dem besagten 

Stab (1) bestimmt fixierter EinpaBvorrichtung 
(13) aufweist. 

6. Intramedullare intertrochantare Frakturfixations- 
75 vorrichtung und EinpaBvorrichtung nach An- 
spruch 5, dadurch gekennzeichnet, daB die 
besagten Zugangseinrichtungen (31) durch Zu- 
gangsoffnungseinrichtungen (31) bereitgestelit 
werden, durch welche die besagte Anti-Dre- 

20 heinrichtung (4,7) betatigt werden kann, wenn 

sich die EinpaBvorrichtung (13) in ihrer Lage 
auf dem Stab (1 ) befindet. 

7. Intramedullare intertrochantare Frakturfixations- 
25 vorrichtung und EinpaBvorrichtung nach An- 
spruch 6, dadurch gekennzeichnet, daB die 
besagte Fixiereinrichtung (12,27,28) eine Befe- 
stigungsschraube (28) einschlieBt, die in einen 
mit einem Gewinde versehenen Teil (11) der 

30 koaxialen Bohrung (3,10) eingreift, um die Ein- 

paBvorrichtung (13) in ihrer Lage auf dem be- 
sagten Stab (1) festzuklemmen, wobei die be- 
sagte Befestigungsschraube (28) Zugangsoff- 
nungseinrichtungen (31) in Form einer Bohrung 

35 (31) aufweist, durch welche die Anti-Drehein- 

richtung (4,7) in der koaxialen Bohrung (3,10) 
im Stab (1) betatigt werden kann. 

8. Intramedullare intertrochantare Frakturfixations- 
40 vorrichtung und EinpaBvorrichtung nach An- 
spruch 6 oder Anspruch 7, dadurch gekenn- 
zeichnet, daB die besagte Anti-Dreheinrichtung 
(4,7) eine Stellschraube (4) einschlieBt, und die 
Zugangsoffungseinrichtungen (31) so bemes- 

45 sen sind, daB sie ein Einfuhren der Stell- 

schraube (4) durch sie hindurch in die koaxiale 
Bohrung (3) gestatten. 

9. Intramedullare intertrochantare Frakturfixations- 
50 vorrichtung und EinpaBvorrichtung nach einem 

beleibigen der vorangehenden Ansprtiche 5 
bis 8, gekennzeichnet durch Fuhrungseinrich- 
tungen (36,40), um eine Einrichtung zwecks 
Bildung eines Lochs im Femurkopf zur Aufnah- 
55 me der besagten Schenkelhalsschraube (5) ge- 

nau zu fuhren. 
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10. Intramedullare intertrochantare Frakturfixations- 
vorrichtung und EinpaBvorrichtung nach An- 
spruch 9, dadurch gekennzeichnet, daB die 
besagten Fuhrungseinrichtungen (36,40) eine 
Tunnelfixierung (40) einschlieBen. 

11. Intramedullare intertrochantare Frakturfixations- 
vorrichtung und EinpaBvorrichtung nach An- 
spruch 10, dadurch gekennzeichnet, daB ein 
Ende (42) der besagten Tunnelfixierung (40) 
fur einen Eingriff und eine Fixierung auf dem 
intramedullaren Stab (1) angepafit ist. 

12. Intramedullare intertrochantare Frakturfixations- 
vorrichtung und EinpaBvorrichtung nach An- 
spruch 10 Oder Anspruch 11, dadurch gekenn- 
zeichnet, daB die besagte EinpaBvorrichtung 
eine abnehmbare Zugkrafteinstellvorrichtung 
(50) einschlieBt, die sich zum Verbinden mit 
dem proximalen Ende der Halsschraube (5) 
durch die besagte Tunnelfixierung (40) er- 
streckt und Einstelleinrichtungen (56) aufweist, 
urn eine Zugkraft auf die besagte Schraube (5) 
aufzubringen. 

13. Intramedullare intertrochantare Frakturfixations- 
vorrichtung und EinpaBvorrichtung nach An- 
spruch 12, dadurch gekennzeichnet, daB die 
besagten Einstelleinrichtungen (55,56) mit dem 
proximalen Ende der Tunnelfixierung (40) in 
Eingriff treten, um zwischen den besagten Ein- 
stelleinrichtungen (55,56) und dem intramedul- 
laren Stab (1) eine Druckkraft darauf aufzubrin- 
gen. 

14. Intramedullare intertrochantare Frakturfixations- 
vorrichtung und EinpaBvorrichtung nach An- 
spruch 13, dadurch gekennzeichnet, daB die 
besagte abnehmbare Zugkrafteinstellvorrich- 
tung (50) Einrichtungen (53) aufweist, um mit 
Antriebseinrichtungen (20) auf der Halsschrau- 
be (5) in Eingriff zu treten, um sie in Position 
zu bringen. 

15. Intramedullare intertrochantare Frakturfixations- 
vorrichtung und EinpaBvorrichtung nach An- 
spruch 14, dadurch gekennzeichnet, daB die 
besagte Zugkrafteinstellvorrichtung (50) einen 
Schraubendreher mit einem hohlen Schaft (52) 
umfaflt, wobei das distale Ende des besagten 
Schaftes (52) Einrichtungen (53) aufweist, um 
mit der Halsschraube (51) in Eingriff zu treten, 
um sie in Position zu bringen, sowie mit einem 
Betatigungsgriff (51), wobei sich eine Span- 
nungseinstellvorrichtung (56) in axialer Rich- 
tung durch den besagten hohlen Schaft (52) 
erstreckt, wobei ein Ende der besagten Ein- 
stellvorrichtung mit einem Schraubgewinde 



(57) versehen ist, um mit einer Gewindeboh- 
rung (21) im Ende der Halsschraube (5) in 
Eingriff zu treten, und wobei das andere Ende 
einen Betatigungsteil (51) aufweist, mittels des- 
s sen es gedreht werden kann, wobei der hohle 

Schaft (52) eine mit einem Schraubgewinde 
versehene Einstellvorrichtung (55) tragt, die 
gegen das proximale Ende der Tunnelfixierung 
(41) wirken kann. 

70 

16. Intramedullare intertrochantare Frakturfixations- 
vorrichtung und EinpaBvorrichtung nach einem 
beliebigen der vorangehenden Anspruche 5 
bis 15, bei welcher die besagte abnehmbare 

/5 EinpaBvorrichtung mit Einrichtungen (45,46) 

versehen ist, um eine Einrichtung zwecks Bil- 
dung eines Lochs Oder von Lochern im Femur 
zur Aufnahme von Schrauben oder Bolzen zur 
Fixierung des distalen Endes des intramedulla- 

20 ren Stabs (1) zu fuhren. 

Revendicatlons 

1. Instrument intramedullaire pour I'osteosynthese 
25 intertrochanterienne pour une utilisation avec 

un dispositif de mise en place amovible (13), 
et qui comprend une tige intramedullaire (1) 
ayant des extremes proximale et distale, et 
ayant une ouverture inclinee (2) pour recevoir 

30 une vis & col (5) pour femur, [adite tige (1) 

ayant un alesage coaxial (3, 10) penetrant a 
I'interieur de ladite ouverture inclinee (2); des 
moyens anti-rotation (4, 7) situes dans ledit 
alesage coaxial (3, 1 0) qui peuvent etre action- 

35 n6s pour emp§cher la rotation de ladite vis & 

col (5) dans ladite ouverture inclinee (2), I'ex- 
tremite proximale dudit alesage coaxial (3, 10) 
etant pourvu de moyens de fixation (11) pour 
recevoir ledit dispositif de mise en place amo- 

40 vible (13) ; caracterise en ce que lesdits 

moyens de fixation (11) sont independants et 
s6par6s desdits moyens anti-rotation (4, 7), et 
peuvent etre utilises pour recevoir, maintenir 
rigidement et positionner ledit dispositif de 

45 mise en place amovible (13), ind^pendamment 

de I'actionnement desdits moyens anti-rotation 
(4, 7). 

2. Instrument intramedullaire pour Tost^osynth^se 
so intertrochanterienne selon la revendication 1, 

caracterise en ce que lesdits moyens de fixa- 
tion (11) sont constitu^s par une partie filetee 
agrandie (11) dudit alesage coaxial (10). 

55 3. Instrument intramedullaire pour I'osteosynthese 
intertrochanterienne selon la revendication 1 et 
la revendication 2, dans lequel lesdits moyens 
anti-rotation (4, 7) comportent des rainures (7) 
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pratiquees sur ladite vis k col (5), avec les- 
quelles peut venir en prise une vis de reglage 
(4) situee dans ledit alesage (3, 10) ( pour em- 
pecher la rotation de la vis k col (5) tout en 
permettant le glissement de celle-ci ou son 
blocage en position. 

4. Instrument intramedullaire pour I'osteosynthese 
intertrochanterienne selon la revendication 3, 
caracterise en ce qu'il comporte deux vis de 
reglage (4), mais de dimensions differentes 
pour une utilisation alternee dans la tige intra- 
medultaire (1), une vis (4) etant de configura- 
tion sensiblement plane, et Tautre ayant un 
rebord (73) qui peut cooperer avec un moyen 
de butee sur la tige intramedullaire (1) pour 
situer sa position axiale, de telle maniere qu'el- 
le puisse penetrer dans les rainures (7) dans la 
vis a col (5)„mais non la bloquer en position. 

5. Instrument intramedullaire pour I'osteosynthese 
intertrochanterienne selon Tune quelconque 
des revendications 1 a 4, en combinaison, 
avec un dispositif de mise en place amovible 
(13), qui a des moyens de positionnement (12, 
27, 28) pour positionner de fagon rigide ledit 
dispositif (13) sur I'extremite proximale de ladi- 
te tige (1) en engageant lesdits moyens de 
fixation (11), caracterises en ce que lesdits 
moyens de positionnement (12, 27, 28) ont des 
moyens d'acces (31) pour I'actionnement des- 
dits moyens anti-rotation (4, 7) avec le disposi- 
tif de mise en place (13) positionne rigidement 
sur ladite tige (1). 

6. Instrument intramedullaire pour I'osteosynthese 
intertrochanterienne et dispositif de mise en 
place selon la revendication 5, caracterises en 
ce que lesdits moyen d'accfes (31) sont pour- 
vus d'un moyen d'ouverture d'accfes (31), & 
travers lequel lesdits moyens anti-rotation (4, 
7) peuvent etre actionngs quand le dispositif 
de mise en place (13) est en position sur la 
tige (1). 

7. Instrument intramedullaire pour I'osteosynthese 
intertrochanterienne et dispositif de mise en 
place selon la revendication 6, caracterises en 
ce que lesdits moyens de positionnement (12, 
27, 28) comportent un boulon (28) de fixation 
qui coopere avec une partie filetee (11) de 
I'al6sage coaxial (3, 10) pour bloquer le dispo- 
sitif de mise en place (13) en position sur 
ladite tige (1), ledit bouion (28) de fixation 
ayant des moyens d'ouverture d'acces (31) 
sous la forme d'un al£sage (31), k travers 
lequel les moyens antirotation (4, 7), dans 
l'al£sage coaxial (3, 10) dans la tige (1), peu- 



vent etre actionnes. 

8. Instrument intramedullaire pour I'osteosynthese 
intertrochanterienne et dispositif de mise en 

5 place selon la revendication 6 ou la revendica- 

tion 7, caracterises en ce que lesdits moyens 
anti-rotation (4, 7) comportent une vis (4) de 
reglage, et en ce que les moyens d'ouverture 
d'acces (31) sont dimensionnes pour permettre 

10 a la vis (4) de reglage d'etre inseree a travers, 

a I'interieur de I'alesage coaxial (3). 

9. Instrument intramedullaire pour I'osteosynthese 
intertrochanterienne et dispositif de mise en 

75 place selon I'une quelconque des revendica- 

tions precedentes 5 k 8, caracterises par des 
moyens de guidage (36, 40) pour guider de 
fagon precise le moyen pour former un trou 
dans la tete d'extremite du femur, afin de 

20 recevoir ladite vis k col (5) pour le femur. 

10. Instrument intramedullaire pour I'osteosynthese 
intertrochanterienne et dispositif de mise en 
place selon la revendication 9, caracterises en 

25 ce que lesdits moyens de guidage (36, 40) 

comportent une pi£ce de positionnement (40) 
en forme de tunnel. 

11. Instrument intramedullaire pour I'osteosynthese 
30 intertrochanterienne et dispositif de mise en 

place selon la revendication 10, caracterises 
en ce qu'une extremite (42) de ladite piece de 
positionnement (40) en forme de tunnel est 
adaptee pour s'engager et se positionner sur la 
35 tige intramedullaire (1). 

12. Instrument intramedullaire pour I'osteosynthese 
intertrochanterienne et dispositif de mise en 
place selon la revendication 10 ou la revendi- 

40 cation 11, caracterises en ce que ledit disposi- 

tif de mise en place comporte un organe de- 
montable (50) de reglage de tension, qui 
s'etend a travers ladite piece de positionne- 
ment (40) en forme de tunnel pour sa 

45 connexion a rextremite proximale de la vis k 

col (5), et a des moyens d'ajustement (56) 
pour appliquer une tension k ladite vis (5). 

13. Instrument intramedullaire pour I'osteosynthese 
so intertrochanterienne et dispositif de mise en 

place selon la revendication 12, caracterises 
en ce que lesdits moyens d'ajustement (55, 
56) cooperent avec I'extremite proximale de la 
pi£ce de positionnement (40) en forme de tun- 
55 nel, pour appliquer une compression sur elle, 

entre lesdits moyens d'ajustement (55, 56) et 
la tige intramedullaire (1). 
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14. Instrument intramedullaire pour Tosteosynthese 
tntertrochant^rienne et dispositif de mise en 
place selon la revendication 13, caracterises 
en ce que ledit organe demontable (50) de 
r^glage de tension a un moyen (53) pour coo- 5 
pdrer avec le moyen de poussee (20) sur la vis 

k col (5) pour la pousser en position. 

15. Instrument intramedullaire pour rost£osynthfese 
intertrochant£rienne et dispositif de mise en w 
place selon la revendication 14, caracterises 

en ce que ledit organe demontable de r^glage 

(50) de. tension comprend un pousseur de vis 
avec un arbre creux (52), I'extremite distale 
dudit arbre (52) ayant un moyen (53) pour rs 
coop^rer avec la vis k col (5), afin de la 
pousser en position, et un manche operatoire 

(51) , un organe de reglage (56) de tension 
s^tendant axialement & travers ledit arbre 
creux (52), une extremity (57) dudit organe de 20 
reglage etant filetee pour cooperer avec un 
alesage filet§ (21) dans I'extremite de la vis a 

col (5), et I'autre extr^mite ayant une partie 
operatoire (51) par laquelle il peut tourner, 
Parbre creux (52) portant un organe filete de 25 
reglage (55) qui peut agir contre I'extremite 
proximate de la piece de positionnerhent (41) 
en forme de tunnel. 

16. Instrument intramedullaire pour I'osteosynthese 30 
intertrochanterienne et dispositif de mise en 
place selon Tune quelconque des revendica- 
tions prec6dentes 5 a 15, dans lesquels ledit 
dispositif de mise en place amovible est pour- 

vu de moyens (45, 46) pour guider un moyen 35 
afin de former un trou ou des trous dans le 
femur, pour recevoir des vis ou des chevilles, 
afin de positionner rextr£mit6 distale de la tige 
intramedullaire. 

40 
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